Collaborative projects have been undertaken between Hawassa University, Ethiopia and the University of Saskatchewan, Canada, with aims at mitigating protein and micronutrient malnutrition in Ethiopia. The main objective of this review is to assess complementary feeding practices of mothers in the project sites in Southern Ethiopia based on baseline data compiled by a total of nine independent studies. Findings revealed that complementary feeding practices are unacceptably poor in all the districts considered, despite the fact that larger proportion of mothers had knowledge on the timing and importance of complementary feeding to their child. The computed Diet Diversity Score (DDS) which was measured using 24-hour recall of children's intake, indicated that those with adequate DDS (> 4) were < 25% for 6 of 9 surveys, and the most frequently consumed food groups were low protein grains, roots and tubers. All the study zones had low wealth index and high household food insecurity, both of which corresponded with low DDS. The prevalence of both current and exclusive breast feeding practices were good (above 70%). The prevalence of food secure households was very low in all the study districts and was reflected in very high levels of stunting and underweight among infants and young children. We conclude that future efforts should focus on both nutrition-based educational interventions to improve knowledge and practice of complementary feeding, and on nutrition-sensitive agriculture to increase access to affordable protein rich crops such as pulses, and curb the very high food insecurity levels through improving household income and wealth status.
Background
Infants and young children (IYC) are vulnerable to malnutrition because of their high nutritional requirements for growth and development (Blössner et al., 2005) . They are particularly vulnerable during the transition period when complementary feeding begins, at six months (WHO-UNICEF, 2003) . Widespread malnutrition leads to high incidence of diseases and deaths among children under five years of age (Black et al., 2013) . Improving the quality of complementary food has been cited as one of the most cost effective strategies for improving health, reducing morbidity and mortality of young children. Nearly one third of child deaths could be prevented by optimal complementary feeding practices (Carlo et al., 2008; IBFAN, 2012) .
In Ethiopia, children under 5 years of age suffer from unacceptably high prevalence of underweight, stunting, and wasting (44%, 28%, and 10%, respectively) (Central Statistical Agency, 2012) . Despite declines in neonatal mortality and under five mortality over the last few years from 26% and 21% (Sathyasusuman, 2011) , the last Ethiopian Demographic and Health Survey (EDHS) reported 77 infant deaths per 1000 live births for the country (Central Statistical Agency, 2012) , and 18% of all infant deaths is attributable to poor feeding habits (Central Statistical Agency, 2011) . This suggests that following 6 months of exclusive breast feeding, infants need to be given adequate complementary food, which is the timely introduction of safe and nutritional foods in addition to breast feeding (Gibson et al., 2009; Imdad et al., 2011) . Such food should typically be provided to these children from 6 to 18-24 months of age (WHO, 2002) , should be timely (should start at about 6 months), should be adequate and appropriate.
Evidence shows that a very large proportion of women in Ethiopia do not practice optimal complementary feeding behavior. For example, only about half of the infants aged 6-8 months receive complementary foods (CF) (Aemro et al., 2011) . Some of the gaps with regards to practicing appropriate complementary feeding include delay in introduction of the CF, inadequate and less nutrient dense foods, poor access to food, and lack of knowledge (Central Statistical Agency, 2012 ). The situation is not different for Southern Ethiopia where the prevalence rates of the three nutritional status indicators-underweight, stunting and wasting were reported in 2011 to be as high as 28%, 44%, and 8% respectively (Central Statistical Agency, 2012) . Early studies suggested that infants and young children have little diet diversity, and they mostly consume local staple foodstuffs such as cereals and root crops (Mosha et al., 2000) . Studies on infant and child feeding practices in Southern Ethiopia are very few but may be used to assess the situation. Therefore, this review paper is prepared as an integral part of the ongoing collaborative projects between Hawassa University and the University of Saskatchewan, a Canadian International Food Security Fund (CIFSRF) project funded by the International Development Research Center and the Department of Foreign Affairs and Trade and Development (DFATD) Canada with aims at mitigating protein malnutrition in Ethiopia. To date the partner institutes have been successful in identifying health-nutrition challenges at the household level. These achievements are, however, limited in scope, geographic coverage, and require a scaling up of best practices identified by forming baseline information related to nutritional status and IYC feeding practices. The main objective of this review is to assess complementary feeding practices of mothers in the project sites in the region of Southern Nations and Nationalities Peoples Republic (SNNPR), along with associated factors, by pooling data and further analyzing nine surveys (case studies) funded and conducted by the partner institutions in the period from 2011 to 2014.
Scope and Method

The Study Area and Population
The CIFSRF project (2011) (2012) (2013) (2014) conducted several small scale surveys and baseline data collections on human nutrition, diet and household wellbeing. Between 2011 and 2014, nine baseline surveys on women and child nutrition/diet were conducted in six districts of the project sites, which are located in two regions of Ethiopia: SNNPR and Oromiya.
Sidama zone, one of the most populous districts of SNNPR, has a total population of 2,954,136 and an area of 6,538.17 km 2 . More than 95% are rural inhabitants. The total households enumerated in 2007 were 592,539 (19.78% of the regional population) which resulted in an average household size of 4.99 persons (Central Statistical Authority, 2007) . A substantial area of the Sidama land produces coffee, a major cash crop in the region. The bulk of the population of the area are known to heavily depend on 'enset' (enset ventricosum), a starchy food. Four separate studies were conducted in three districts of the Sidama zone: Hula, Hawassa Zuria and Dale districts.
Wolayita zone is located in south eastern SNNPR. Damot Gale district, subdivided into 31 villages, is located in this zone, and has a high population density (726 people/km 2 ) (Central Statistical Authoroty, 2007) . Mixed agriculture is the main economic activity of the zone. Recurrent drought is a major problem markedly reducing food production, income and assets. Limited availability of land among a growing number of households is resulting in decline in the size of land holdings (Elias, 2006) . Hallaba district has a special zone status where the administration directly reports to the regional state. The total district population was 232,241 in 2007 (Central Statistical Authority, 2007 . The district is subdivided into 79 rural and two urban kebeles/villages administratively with a total land area of 973.7 km 2 . The Adami Tulu Gido Kombolcha (Ziway area) is in East Shewa Zone of Oromia regional state. The main asphalt road connecting Hawassa town to Addis-Ababa bisects Adami Tullu Jido Kombolcha district.
Inclusion Criteria
This paper aims at bringing together nutrition related studies conducted in CIFSRF project sites (Southern Ethiopia) to form a baseline on complementary feeding practices of mothers on their young children (age 6-23 months).
A total of nine articles and/or academic theses were included. Many of the studies gathered data on multiple issues related to complementary feeding, nutritional status, and food consumption behavior of IYC whereas others addressed complementary feeding alone. Inclusion in this review was based on four criteria: (1) similarity in measuring complementary feeding (i.e. all studies used the FAO 2008 guideline); (2) conducted in the two regions of Southern Ethiopia; (3) collected the data from mother-child pair, infant and young children; and (4) using cases, cross sectional study design, and random sampling techniques that provided baseline data.
Summary of Study Designs
The reference population considered for all the studies was all mothers who had eligible young children (age 6 months to 23 months) and have been residents of the study areas for more than six months. Exclusion criteria for these studies were children of multiple pregnancies, children with evidence of chronic health problems such as diagnostically proven active tuberculosis, and symptomatic HIV/AIDS or children who had signs of illness such as persistent vomiting, coughing, diarrhea, or fever or acute signs such as runny nose, watery eyes, red eyes or redness around the lips.
Sample size of each individual surveys was determined using the single population proportion method with the inputs of 95% confidence level, and five to ten percent of the sample was added for possible non responses; the sample size of one of the studies (Tariku et al., 2015) was adjusted for design effects. Each case study employed random sampling techniques when selecting the mother-child pair following a house to house registration of eligible households.
The majority of studies used a survey questionnaire as its main data collection instrument wherein questions were adopted from the DHS surveys. Questions included socio-demographic characteristics, maternal and child characteristics, child feeding practices, and knowledge and practices related to complementary feedings. Most studies measured height, weight and Mid-Upper-Arm Circumference (MUAC) of the children in duplicate using trained professionals. Weight was measured using an electronic scale (Seca 770) with children wearing a light shirt of known weight. Length or height was measured to the nearest 0.1 cm using the Shorr measuring board without shoes. Mid-Upper-Arm Circumference (MUAC) was measured by using an arm circumference tape measure. Values for Z-scores for height (HAZ) and weight (WAZ) were calculated based on the WHO standard guidelines.
To determine the Diet Diversity Score (DDS), 24-hour recall were conducted with mothers regarding their child's intake. This score was calculated using food categories based on the FAO guidelines for measuring individual dietary diversity (FAO, 2008) . All studies, except one (Mesfin et al., 2015) used the eight food categories (i.e. grains, roots and tubers; legumes and nuts; vitamin A rich fruits and vegetables; other fruits and vegetables; meat, poultry, fish; eggs; milk and milk products; and foods cooked with fats and/or oils), and affirmative responses in each was scored as 1: Score of DDS > 4 per day is the minimum recommended level (FAO, 2008) , and all the studies included in this review have used this cut point.
In six of the studies, additional information was collected using semi-structured focus group discussions guide in view of obtaining in-depth information on mothers' attitudes and practices on child feeding practices. For each individual studies, ethical approval was taken from Hawassa University Ethical Review Board. Informed consents were also provided by all the mothers included in the studies.
Strategy for Data Synthesis
In the course of analysis, attention was given to four important baseline information: household wealth and food security status, nutritional status, complementary feeding, and pulse based diet behaviors. The authors used published articles or reports when some of the raw data were not accessible. Both quantitative summaries and narrative synthesis was undertaken. Note. *: Hallaba (SNNPR); **: Adami Tulu Jedo Kombolcha (Ziway area) (Oromiya) districts.
Results
Table 2 presents summary of the background characteristics for the nine case studies. It can be observed that the representation of the subjects by gender ranges from ratio of 1:1 to 1:2 ( Table 2 ). The mean age of the study population has little variation in six of the studies (ranging between 10-14 months), and the remaining one study (Kebebu et al., 2013 ) has a mean age of 19.4 with SD 9.3. In six of the studies, a significant proportion of the respondents were illiterate, only one study (Tariku et al., 2015) indicated significant percentage (61.4%) of respondents were literate. Similarly, the proportion of unemployed respondents was very high for all of the studies considered, ranging between 47 to 94 percent. It was further noted that women in Hallaba and Gidokombolcha/Ziway districts were largely uneducated and unemployed.
Household Wealth and Food Security Status
Though it was not a major objective of all surveys conducted, some studies (Tezera et al., 2015; Regassa, 2014; Negash et al., 2014; Ersino et al., 2013) , collected and analyzed wealth and food security status of the households surveyed. Household food security was measured by using tools developed by the Food and Nutrition Technical Assistance Project (FANTA). The nine question Household Food Insecurity Access Scale (HFIAS) used in several countries appeared to distinguish the food secure from the insecure households across different cultural contexts (Coates et al., 2007) . The affirmative responses for the nine HFIAS questions are followed by frequency questions from which the four levels of food insecurity were computed based on the formula provided with HFIAS version 3 (Coates et al., 2007) . Table 3 depicts the percent distribution by household and food security status.
It is noted from Table 3 that a substantial proportion of the households in all the four study areas Hula (Negash et al., 2014) , Damot Gale (Zebdewos et al., 2015), Dale and Boricha (Regassa, 2014) , Hallaba districts (Ersino et al., 2014) were facing food insecurity in one or the other form. The percentage reporting that they were food secure was less than 20 percent except for the Gidocombolcha district/Ziway where 33.3 percent of the households were food secure. The level of severity was high among Hallaba, Boricha and Damot Gale districts (Regassa, 2014; Negash et al., 2014; Ersino et al., 2013) sites. There was ample evidence suggesting high and sustained food insecurity across these areas over the three years study period.
There is high likelihood that food security is affected by the overall wealth status in the context of the study areas (Regassa & Stoecker, 2012) . Four of the surveys also measured household wealth index which was comprised of up to nine affirmative responses to ownership of selected household assets. The results summarized in Table 4 indicate that a larger proportion of households surveyed in Boricha and Dale district of the Sidama zone fell in the low wealth category (76.3%) in 2011, and the figures for Hula (Negash et al., 2014) was much lower (32.0%). Note. *: Hallaba district (SNNPR); **: Ziway district (Oromiya Region). Note. *: Sum of affirmative responses for ownership of 8-9 common household assets: electricity, sewing machine, cart, mobile phone, flashlight, corrugated iron roofing, bike, radio and kerosene lamp.
Nutritional Status
The summary figures on nutritional status of IYC on Table 5 shows that almost all the districts studied were ranked suboptimal as they fell short of meeting many of the WHO guiding recommendations. The observed overall stunting and underweight for Hallaba (Ersino et al., 2013) and Wolaita (Mesfin et al., 2015) , for instance, are prevalence estimates which WHO classifies as levels of "very high" and "high" public health concerns, respectively (WHO, 2008) . Smallest prevalences were reported for the study conducted in Hula district of Sidama zone (Negash et al., 2014) (Table 5) .
Complementary Feeding Practice
Nearly all the studies reported high prevalence of exclusive as well as high prevalence of current breast feeding practices. For instance, the study by Kebebu et al. (2013) for Hula District, Sidama Zone, found 72.8% of mothers were breastfeeding with reported frequency of eight times in 24 hours preceding the survey. In this study, pregnancy was the most likely reason for stopping breastfeeding, and two-thirds of the mothers (65.7%) reported the 6 th month after birth as the time of starting complementary feeding. Similarly, Negash et al. (2013) and Tariku et al. (2015) reported 100% breast feeding practices (12.8 times per 24 hour) and 88% for Hula and Hawassa Zuria districts of the Sidama zone respectively. In a study of 860 women in Dale and Boricha district of Sidama zone, Regassa (2014) documented that more than 87% of the respondents continued breast feeding until age 1 and about 86% reported continuing until age 2. Diet diversity was measured in seven surveys using a 24-hour recall of children's intake. Table 6 shows that nearly all the studies found very low Diet Diversity Score (DDS): DDS > 4 food groups is less than 25 percent for 7 over 8 studies. The survey conducted in Hula district (Negash et al., 2014) showed slightly higher DDS value (32.5% > 4 food groups), while the lowest scores (about 8% > 4 food groups) were obtained for Hallaba and Ziway (Ersino et al., 2013) . Further, there is little evidence of change in the DDS values during the period 2011 through 2014.
In Hula (Kebebu et al., 2013) , the most frequently consumed food groups were grains, roots and tubers (97%), followed by milk and milk products (72%), and legumes/beans and nuts (12%). None of the study participants consumed food groups for meat, poultry products and vitamin A rich fruits and vegetables the day before the study. Likewise, in the Damot Gale study (Mesfin et al., 2015) , meat and egg consumption was low, and almost all children consumed foods prepared from grains, roots and tubers, and the majority (82%) also consumed milk, 43.7% consumed foods prepared from pulse crops. Higher percentage (52.1%) of meat consumption and relatively lower (32%) of grain and tuber were reported in one of the studies in Sidama zone (Regassa, 2014) compared to the figures reported by the other studies (Table 7) . As most of the studies were conducted in the CIFSRF project areas, there was an attempt to look into the role of legume (pulse) crops in the diet of children in view of the fact that FAO/WHO/UNU (1985) recommends adding up to a maximum of 40% legumes to cereal-based complementary food for young children. Kebebu et al. (2013) reported that despite the growing of broad beans as a crop, little incorporation of this food into complementary feeding was practiced in which only about 12% of mothers reported giving bean or pea-based food to their children. The most commonly cited reason for not consuming these foods was lack of knowledge which was reported by 68% of the mothers. In the study of Damot Gale district (Mesfin et al., 2015) , majority of mothers responded they never used soybean or lentil for complementary food preparation. One fourth of mothers indicated that they had no practice of using broad bean, haricot bean, kidney bean, pea, and chickpea in complementary food preparations. Nearly one third of mothers reported they used broad bean, haricot bean, kidney bean, pea, chickpea and lentil twice or less per month and lower consumption of soybean (19.5%). The survey conducted in Hula district (Negash et al., 2014) further indicated pulse based consumption of 27 percent among the 197 children considered at the baseline.
Discussion
The main purpose of this review was to bring together evidence on complementary feeding practices in CIFSRF project areas (SNNPR and Oromia) in Ethiopia, and document such information for further intervention activities. The analysis revealed that the level of breast feeding practices is high in all the study districts ranging between 72 to 100 percent during the 24 hours preceding the survey. The mean breastfeeding frequency of the studies was also higher than the minimum recommended by the WHO, which is eight times per day (WHO, 2008) . It is well documented that continued and frequent breastfeeding protects a child's health by reducing risk of morbidity and mortality in disadvantaged populations.
Complementary feeding practices are poor in all the districts considered, despite the fact that large proportion of mothers had knowledge on the timing and importance of complementary feeding to their child. In the study of Hula district, 78% of mothers previously received advice on complementary feeding, and 96% of them knew that continued breastfeeding during the complementary feeding period was important (Negash et al., 2014) . While knowledge is one factor, studies (Tezera et al., 2105; Negash et al., 2014; Regassa, 2014; Ersino et al., 2013) indicate that poverty (wealth status) and food security are the underlining factors affecting the quality and quantity of diet of young children and other household members In these studies, both food security and wealth status were unacceptably low for the surveys whose data were available. Similar studies conducted in Southern Ethiopia (Girma & Genebo, 2002; Teller & Yimar, 2000) have also confirmed that household wealth was an important predictor for malnutrition.
Mothers in all the study areas most frequently consumed three to four of the 8 food groups such as grains, roots and tubers, milk and milk product, and beans and nuts. The frequency of consumption of common pulses (bean) was generally low in all the districts considered; only very small proportions of mothers reported its use once or more per day. The most commonly cited reason for not consuming pulse based foods was lack of knowledge among mothers. The findings of some of the surveys indicates that mothers' knowledge source is extension workers (Negash et al., 2014) as access to information through radio was reported by only 17.8 percent of the respondents.
Earlier studies, prior to 2011, conducted in the region, also documented nearly similar levels and patterns on complementary feeding practices. For instance, a study by Gibson et al. (2009) indicated that the diets consumed by infant and young children age 6-23 months were monotonous with low dietary diversity; pieces of un-mashed maize bread was the main complementary food consumed. The 2005 Ethiopian Demographic and Health Survey (EDHS) results on infant and young children (6-23 months) accounted that the proportion who consumed foods made from grains was 70% which is the highest compared with the consumption of other types of solid or semisolid foods; and at age 6-23 months, only 10% of children were reported to consume meat, fish, egg (Central Statistical Authority, 2007) . The same survey indicated 43.7 and 54.3 percent consumption of foods prepared from pulse crops for age groups 12-23 months and children aged 24-59 months respectively. Similar high non-consumption of pulse was reported in another study conducted in Ethiopia (Central Statistical Agency, 2012) . A community assessment on ''timely complementary feeding'' in three regions of Ethiopia (Amhara, Oromia and SNNPR) documented that only 39% of the children aged 6-9 months received ''semi-solid or solid foods'' in addition to breast milk in the 24 hour preceding the survey. The rate for Southern region was 61% (Belaineh & Berhane, 2011) .
Limitations of this review of studies is some inconsistency in data collection tools for eliciting information related to complementary feeding and associated factors. However, by bringing the various surveys together, this piece of work contributes to our understanding of the depth and width of the problem and forms the baseline information at aggregate level for the intervention activities ahead. Our data confirmed that infants and young children have little diet diversity, and they mostly consume local staple foodstuffs such as cereals and root crops. Finally, it is noted that future efforts should focus on a nutrition educational intervention that could address the knowledge and practice gaps in complementary feeding, increase access to affordable protein rich crops such as pulses, curb the very high food insecurity levels trough improving household income and wealth status.
